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0
, .
, (cf. 24, 29)
.
$\mathbb{C}$ . $X$ . $\varphi$ : $Xarrow \mathrm{P}^{1}$
$F$ $g\geq 1$ , section fibration . $K$ $\mathrm{P}^{1}$
.$/J_{F^{\urcorner}}$ $F$ Jacobi . $J_{F}$ $K$- $J_{F}$ (K) $\varphi$
Mordell-We . $J_{F}$ (K) , $r:=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}J_{F}$ (K) $\varphi$ Mordell-Weil
. [7] [9], [9] , ( ) $J_{F}$ (K)
Mordell-Weil . Mordell-We
, ( $E_{9}$ ) Mordell-Weil
.
[6] $g\geq 2$ fibration . $r\leq 4g+4$
: fibration . $g\geq 3$
ration [5] . $r\leq 3g+6$ ,
5 trigonal ( Clifford 1) fibration .
Mordell-Weil ,
2 bielliptic . $F$ bielliptic
$\varphi$ bielliptic fibration . $\varphi$ $g\geq 6$ bielliptic fibration
. :
1(cf. 14). $X$ , $\varphi$ : $Xarrow \mathrm{P}^{1}$




$g$ $n=1$ , $n=0$ $n$ Hirzebruch \Sigma
, $g-4(g\geq 6)$ 2
$V_{16}$ . $\Sigma_{n}$
, $\mathcal{L}_{16}$ . $\mathcal{L}_{16}$ 16
. 16 $V_{16}$ blow-up fibration $\theta$ : $Varrow \mathrm{P}^{1}$
. $V$ , $\theta$ : $Varrow \mathrm{P}^{1}$
$g$ , section bielliptic fibration . $\theta$ Mordell-We
$2g+10$ ( ) . fibration $\theta$ $(16; g;n)$ .
. $\mathrm{P}^{2}$ 7 blow-up $W_{18}$
. $W_{18}$ (-3) ,
$\mathcal{L}_{18}$ . $\mathcal{L}_{18}$ 18 . $(16; g;n)$ ,
$W_{18}$ blow-up $\theta$ : $Warrow \mathrm{P}^{1}$ . $\theta$
7 biellipfic , Mordell-We .
fibration $\theta$ (18; 7) (cf. 2.11).
2 (cf. 2.3, 3.1). $X$ , $\varphi$ : $Xarrow \mathrm{P}^{1}$
$g\geq 6$ , section bielliptic fibration . $\varphi$
Mordell-We , $2g+10$ . $\varphi$ $(16; g\mathrm{j}n)$
(18; 7) .
, Mordell-We :
3(cf. 4.2, 4.5). $(16;g;n)$ fibration Mordell-We $2g+10$
unimodular , $g$ 4.2 4.3
Dynkin . (18; 7) fibration Mordell-Weil , Niemeyer
“
$\zeta$
” , 24 unimodular (cf.
[2, Ch.XVj \S 1] $)$ .
. 1 , Mordell-Weil
, Barja bielliptic fibration slope (cf. [1])




(cf. 2.3), fibration (cf. 3.1). 3
, $V_{16}$ $W_{18}$ , Hirzebruch $\mathrm{P}^{2}$ -.
N\’eron-Severi $\mathrm{N}\mathrm{S}(V)$ $\mathrm{N}\mathrm{S}(\mathrm{M}^{\gamma})$ . $V$ $W$
, Mordell-We .
1 Mordell-Weil bielliptic fibration
Mordell-We [7] [8], [9]
. $X$ , $\varphi$ : $Xarrow \mathrm{P}^{1}$ $F$
$g\geq 1$ , fibration . $\varphi$ section
, (O) . $K$ $\mathrm{P}^{1}$ , $J_{F}$ $F$ Jacobi
. $K$- $J_{F}$ (K) Mordell-We . $X$
$J_{F}$ (K) Abel . $r:=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}J_{F}$ (K) Mordell-Weil
. (O) $\varphi$ $\mathrm{N}\mathrm{S}(X)$
$T$ . $F$ $K$- $\varphi$ section :
$J_{F}(K)\simeq \mathrm{N}\mathrm{S}(X)/T$ (1.1)




$\mathrm{N}\mathrm{S}$ (X) (-1) $\mathrm{N}\mathrm{S}(X)^{-}$ $T$ $\mathrm{N}\mathrm{S}(X)^{-}$
$T^{-}$ , $T^{-}$ $L^{-}$
. ( ) $J_{F}(K)/J_{F}$ (K)tor $(, )$ .
$(J_{F}(K)/J_{F}(K)_{\mathrm{t}\mathrm{o}\mathrm{r}}, \langle, \rangle)$
$\varphi$ Mordell-We . :
L2. $\varphi$ . $\varphi$ Mordell-Weil
$L^{-}$ , $r=\rho(X)-2$ unimodular .
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$C$ 2 , $C$ bielliptic . –
$F$ bielliptic , $\varphi$ bielliptic fibration . [1]
Barja ( ) bielliptic fibration slope
, ( $X$ ) :
1.3. $X$ , $\varphi$ : $Xarrow \mathrm{P}^{1}$ $g\geq 6$ ,
section bielliptic fibration .
$K_{X}^{2}\geq-$29–2.
$K_{X}^{2}=-2g-2$ $\varphi$ ,
$\phi$ : $Sarrow \mathrm{P}^{1}$ 2 $\varpi$ : $Xarrow S$ $\varphi=\phi\circ\varpi$
(cf. 1.1).
1.1.
$X$ , Picard $\rho(X)$ 2Betti $b_{2}$ (X) .
$b_{1}(X)=2q(X)=0$ $\chi(\mathcal{O}_{X})=1$ . Noether $\rho(X)=10$ –KX2
1.1 1.3 :





$X$ , $\varphi$ : $Xarrow \mathrm{P}^{1}$ $F$ $g\geq 6$ ,
sectiort $\ddagger \mathrm{B}$ bielliptic fibration . $\varphi$ Mordell-We
113




0 $g\delta\backslash \backslash \Leftrightarrow\backslash -\ovalbox{\tt\small REJECT}\iota 0\not\simeq \mathrm{S}$ ,
, $pr$ : $\Sigma_{n}=\mathrm{P}(\mathcal{O}_{\mathrm{P}^{1}}\oplus \mathcal{O}_{\mathrm{P}^{1}}(n))arrow \mathrm{P}^{1}$ $n$ Hirzebruch ,
$C_{n}$ , $f_{n}$ $pr$ .
2.1. $\varphi$ : $Xarrow \mathrm{P}^{1}$ $g\geq 6$ bielliptic fibration , Mordell-Weil
. $\phi$ : $Sarrow \mathrm{P}^{1}$ 1.3 ,
$\varpi$ : $Xarrow S$ 2 . $\phi$ : $Sarrow \mathrm{P}^{1}$ section ,
(a) $S$ $\mathrm{P}^{2}$ 9 blowing up .
(b) fibration $\phi$ $S$ anti-canonical map , .
(c) $\phi$ section $S$ (-1)- ,
$S$ $C$ $C^{2}\geq-1$ . (a)
$\mathrm{P}^{2}$ 9 , , 3 , 6
$-\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{i}\mathrm{c}$ .
. $\varphi$ section $\varpi$ $\phi$ section
. $\phi$ , $\varphi$ . $\phi$
. [4] (a) (b) . $C$ $S$
. $C^{2}=-2$ -C. $K$s . $\phi$ , $C$
$\phi$ . (b) $C$ $\phi$ .
$C.(-K_{S})\geq 1$ $C^{2}\geq-1$ . $C^{2}=-1$ $C.(-K_{S})=1$ (
. (c) . .
$B$ 2 $\varpi$ : $Xarrow S$ . $S$ ,
Pic(S) . $B\sim 2\delta$ $\delta\in \mathrm{P}\mathrm{i}\mathrm{c}(S)$ .
2.1 $S$ $\mathrm{P}^{2}$ 9 blow-up , $(S, B)$ $(\mathrm{P}^{2}, C)$
. $S$ 9 (-1)-
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$B$ . 9 (-1)- ,
$B$ . :
2.2. (S, $B$ ) . 9 (-1)-
$e_{1},$
$\ldots,$
$e_{9}$ blow-down $\epsilon$ : (S, $B$ ) $arrow(\mathrm{P}^{2}, C)$
$\deg C\geq m_{9}+m_{8}+m_{7}$ , (2.1)
$m_{9}\geq m_{8}\geq m_{7}\geq$ . . . $\geq m_{1}\geq 0$ , (2.2)
$m_{i}$ $(i=1, \ldots, 9)$ $C$ $P_{i}=\epsilon(e_{i})$
. $e_{1},$ $\ldots$ , e9 $S$ 9 (-1)- , $\mu$ : $Sarrow \mathrm{P}^{2}$
$e_{i}$ blow-down, $P_{i}=\mu(e_{i})\in \mathrm{P}^{2}$ $i\neq j$
$P_{i}\neq P_{j}$ . $d$ $\mu_{*}B$ , $m_{i}(i=1, \ldots, 9)$ $\mu_{*}B$ $P_{i}$ .
(2.2) .
$B$ 2 , (-1)- . $\mu_{*}B$
$i\neq j$ 2 $P_{\dot{\iota}},$ $P$j $l_{i,j}$ . 2.1 $P_{1},$ $\ldots,$ $P_{9}$
3 . 3 $P_{9}$ $P_{8}$ , P7 $\mu_{*}B$ Cremona
, $2d-m_{9}-m_{8}-m_{7}$ . $\mu$ Cremona
, $l_{9,8}$ $l_{8,7},$ $l_{7,9}$ $\mu$ $e_{9}$ $e_{8},$ $e_{7}$ ,
blow-down $\mu’$ : $Sarrow \mathrm{P}^{2}$ Cremona
, (2.1) blow-down $\epsilon$ . $\text{ }$
$C$ $P$ , $P$ blowing up $C$
$P$ .
2.3. $X$ , $\varphi$ : $Xarrow \mathrm{P}^{1}$ $g\geq 6$ ,
section bielliptic fibration . $\varphi$ Mordell-We
, , $r=2g+10$ . $\phi$ : $Sarrow \mathrm{P}^{1}$ 1.3
, $\varpi$ : $Xarrow S$ 2 . $B$ $\varpi$
blow-down $\epsilon$ : (S, $B$ ) $arrow(S_{9}, B9)$ , $S_{9}\simeq \mathrm{P}^{2}$ $B_{9}$
:
$(16; g;1)$ : $(g-4)$ - $(g-2)$ ($g$ ).
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$(16; g;0)$ : $(g-3)$ - , node cusp
$(g-1)$ ( $g$ ).
(18; 7) : 4 $(g=7)$ .
$B$ $g-4$ .
2.3 , , $S$ 9 (-1)-
:
2.4. $\varphi$ : $Xarrow \mathrm{P}^{1}$ 6 , Mordell-We
bielliptic fibration . $\phi$ : $Sarrow \mathrm{P}^{1}$ 1.3 ,
$\varpi$ : $Xarrow S$ 2 . $B$ $\varpi$ $\langle$ . $S$ 9 (-1)-
$e_{1},$
$\ldots,$
$e_{9}$ blow-down $\mu$ : (S, $B$ ) $arrow(\mathrm{P}^{2}, C)$ , $P_{i}=\mu(e_{i})\in \mathrm{P}^{2}$ ( $\deg C=12$ ,
$\mathrm{m}\mathrm{u}1\mathrm{t}_{P_{9}}C=10,$ $\mathrm{m}$ult ${}_{P_{l}}C=2$ $(i=1, \ldots, 8)$ . $(\mathrm{P}^{2}, C)$
4 Cremona , 2.3 (16; 6; 1) .
2 $P_{9}$ , $P_{i}$ $l_{i}$ . 1 $\mu$ $\ell_{i}$ $l^{(1)}$ $P_{8}$ , $\ovalbox{\tt\small REJECT}$
, $l^{(2)}$ $P_{9},$ $\ldots,$ $P_{5}$ conic, $l^{(3)}$ $P_{9}$ 2 , $P_{8},$ $\ldots,$ $P_{3}$.
3 , $l^{(4)}$ $P_{9}$ 3 , $P_{8},$ $\ldots,$ $P$1 4 . $p^{(i)}$
$(i=1,2,3,4)$ $\mu$ $l^{(i)}$
$\mu_{1}$ : $($P2, $C)arrow(\mathrm{P}^{2}, {}_{1}C1)$ 3 $P_{9}$ , $P_{8},$ $P_{7}$ Cremona .
$C_{1}$
$\mu_{1}$ (l(1)) 8 , $\mu_{1}$ (P6), . . . , $\mu_{1}$ (P1) 2
10 $(=\deg C-2)$ . $l^{(2)}$ $\mu_{1}$ 2 $\mu_{1}$ (P6), $\mu_{1}(P_{5})$
. $\mu_{2}$ : $($P21, $C_{1})arrow(\mathrm{P}^{2}, {}_{2}C2)$ 3 $\mu_{1}$ ( l(1)), $\mu_{1}$ (P6),
$\mu_{1}$ (P5) Cremona . $C_{2}$ $\mu_{2}\circ\mu_{1}$ ( l(2)) 6
, $\mu_{2}\circ\mu_{1}$ (F4), . . . , $\mu_{2}\circ\mu_{1}$ (P1) 2 8 $(=\deg C_{1}-2)$ .
$l^{(3)}$
$\mu_{2}\circ\mu_{1}$ 2 $\mu_{2}\circ\mu_{1}$ (P4), $\mu_{2}\circ\mu_{1}$ (P3) .
$\mu_{3}$ : $($ P22, $C_{2})arrow(\mathrm{P}^{2}, {}_{3}C3)$ 3 $\mu_{2}\circ\mu_{1}$ ( l(2)), $\mu_{2}\circ\mu_{1}$ (P4), $\mu_{2}\circ\mu_{1}$ ( P3)
Cremona , $\mu_{4}$ : $($P23, $C_{3})-(\mathrm{P}^{2}, {}_{4}C_{4})$ 3 $\mu_{3}\circ\mu_{2}\circ\mu_{1}$ ( l(3))’.
$\mu_{3}\circ\mu_{2}\circ\mu_{1}$ (P2), $\mu_{3}\circ\mu_{2}\circ\mu_{1}$ (P1) Cremona . $C_{4}$
$\mu_{4}\circ\mu_{3}\circ\mu_{2}\circ\mu_{1}$ (l(3)) 2 4 , 2.3





$\ell^{(4)}$ blow-down , blow-down $\mu$ (-1)-
(cf. 2.1, 2.2).
2.1.
2.3 2.2 , Cremona
.
2.3 . $\epsilon$ : (S, $B$ ) $arrow(S_{9}’, B9)$ 2.2 blow-down . $P_{i}\in \mathrm{P}^{2}$
$(i=1, \ldots, 9)$ $\epsilon$ , $e_{i}$ $P_{i}$ $S$ (-1)- . $d$




$\epsilon^{*}\mathcal{O}_{\mathrm{P}}$2(1). $e_{i}=e_{j}.e_{k}=0(1\leq i, j, k\leq 9, j\neq k)$ . (2.3)
$\delta$ $2\delta\sim B$ . B.\epsilon P2(1) $=2\delta.\epsilon^{*}\mathcal{O}_{\mathrm{P}^{2}}$ (1) B. $e_{i}=2\delta.e$i,
$B\in|$CB9 $- \sum_{i=1}^{9}m$iei| , $d$ $m_{i}$ . $b=d/2$ ,
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2.2.
$n_{i}=m_{i}/2(1\leq i\leq 9)$ 2.2
$n_{9}\geq n_{8}\geq n_{7}\geq$ .. . . $\geq_{-}n_{1}\geq 0$ , (2.4)
$b\geq n_{9}+n_{8}+n_{7}$ . (2.5)




$-3b+ \sum_{i=1}^{9}n_{i}=1-g$ . (2.7)
$\varpi$ : $X-S$ $B$ $S$ 2 , $-2g-2=$
$K_{X}^{2}=\varpi^{*}(K_{S}+\delta)^{2}=2(K_{S}+\delta)^{2}=2K_{S}^{2}+2B.K_{S}+2\delta^{2}$ . (2.6) $K_{S}^{2}=0$
$\delta^{2}=g-3$ , ,
$b^{2}- \sum_{i=1}^{9}n_{i}^{2}=g-3$ . (2.8)
18
(2.7) (2.8)
$b(3-b)+ \sum_{i=1}^{9}n_{i}(n_{i}-1)=2$ . (2.9)
, (2.7) $g\geq 6$
$3b- \sum_{i=1}^{9}n_{i}\geq 5$ . (2.10)
2.1 $B_{9}$ , 2.3
:
2.5. (2.4), (2.5), (2.9) (2.10)
$(b, n_{9}, n_{8}, n_{7}, \ldots, n_{1})=(2,0, \ldots, 0),$ $(2,1,0, \ldots, 0)$ ,
$(k, k-1,0, \ldots, 0),$ $(k, k-1,1,0, \ldots, 0),$ $(k\geq 3, k\in \mathbb{Z})$
2.5 . $b=1$ : . $b=2$ , $n_{i}=0$






$n_{7}\geq 1$ . (2.4) $n_{9}-1\geq n_{8}-1\geq n_{7}-1\geq 0$
$b(b-3) \geq\sum_{i=1}^{9}n_{i}(n_{i}-1)$
, (2.9) .
$n_{\mathrm{z}}=0$ $(i=1, \cdots : 7)$ . (2.11)
$b(b-3)\geq n_{9}(n_{9}-1)+n_{8}(n_{8}-1)+n_{9}(n_{8}-2)+n_{8}(n_{9}-2)$
. $n_{8}\geq 2$ . $n_{8}=0$ 1 (2.9)
$(n_{9}-b+1)(n_{9}+b-2)=0$ . $n_{9}=b-1$ , 2.5 . $\text{ }$
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$B$ (18; 7) . .
$B_{9}$ $P_{9}$ $g-4$ $g-2$ . $\sigma_{1}$ : (S8,1, $B_{8,1}$ ) $arrow(S_{9}, B9)$ ,
$S_{8,1}\simeq\Sigma_{1}$ $S_{9}$ $P_{9}$ blow-up . $B_{8,1}$ ( $2C_{1}+(g-2)f$1
.
$B_{9}$ $P_{9}$ $(g-3)$ , $P_{8}$ node cusp $g-1$
. $\sigma_{2}$ : (S7, $B_{7}$ ) $arrow(S_{9}, B9)$ $P_{9}$ , $P_{8}$ blow-up , $p_{9,8}$ $P_{9},$ $P_{8}$
$\sigma_{2}$ , $\ell_{9,8}$ $B_{7}$ (-1)- .
$\sigma$ : (S7, $B_{7}$ ) $arrow(S_{8,0}, B8,0)$ , $S_{8,0}\simeq\Sigma_{0}$ $p_{9,8}$ blow-down .
$B_{8,0}$ $2C_{0}+(g-3)f$o .
2.6. $g\geq 6$ . $B_{8,n}$ $\Sigma_{n}$ $2C_{n}+(g-3+n)f$n
. $B_{8,n}$ .
. $B_{8,n}$ $f$ . $B_{8,n}$
$B_{8,n}-f$ $f$ . $(B_{8,n}-f).f$ =2 , $B_{8,n}$ .
$B_{8,n}$ . $B_{8,n}.f_{n}=2$ , $B_{8,n}$
. $B_{8,n}=G_{1}+G_{2}$ $G_{1}.G_{2}=g-3\geq 3$ ,
.
2.3 .
$B_{9}$ $(16; g;1)$ , $\epsilon_{1}=\sigma_{1}^{-1}\circ\epsilon$ : ( S, $B$ ) $-(S_{8,1}, B_{8,1}),$ $S_{8,1}\simeq\Sigma_{1}$ $e_{i}$
$(i=1, \ldots, 8)$ blow-down . $B_{9}$ $(16; g;0)$ $\epsilon_{0}=\sigma\circ\sigma_{2}^{-1}\circ\epsilon$ :
$(S, B)-(S_{8,0}, B_{8,0}),$ $S_{8,0}\simeq\Sigma_{0}$ $\ell_{9,8}$ $e_{i}(i=1, \ldots, 7)$ blow-down
.
2.7. $\epsilon_{n}$ . $\epsilon_{n}$ (-1)- $B$ .
$(S_{8,n}, B_{8,n})$ .
. $e$ $\epsilon_{n}$ (-1)- . $B.e$ , $B.e\neq 0$
$B_{8,n}$ .
$e_{1},$ $\ldots,$
$e_{8}$ $\epsilon_{n}$ (-1)- . $\epsilon_{n}$ ’ : ( S, $B$ ) $arrow(S_{8,n}’, B_{8,n}’)$
. $e_{1}$ $\epsilon_{n}’$ . $\epsilon_{n}’(e_{1})$
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, $B_{8,n}$ ’ $\epsilon_{n}’(e_{1}).B_{8,n}’>0.$ blow-up $\epsilon_{n}’$ $B_{8,n}$ ’
. $e_{1}.B\neq 0$ $B_{8,n}$ .





2.9. $\varphi$ : $Xarrow \mathrm{P}^{1}$ (16; 7; 0) fibration . $\phi$ : $Sarrow \mathrm{P}^{1}$ 1.3
, $\varpi$ : $Xarrow S$ 2 . $B$ $\varpi$
2.3 . $S$ 9 (-1)-
$e_{1},$ $\ldots,$
$e_{9}$ blow-down $\mu$ : (S, $B$ ) $arrow(S_{9}, B9)$ , $P_{i}=\mu(e_{i})\in \mathrm{P}^{2}$ $\deg B_{9}=4$ ,
$\mathrm{m}\mathrm{u}1\mathrm{t}_{P_{9}}B_{9}=4,$ $\mathrm{m}\mathrm{u}1\mathrm{t}_{P_{8}}B_{9}=2,$
$\mathrm{m}\mathrm{u}1\mathrm{t}_{P_{i}}B_{9}=0(i=1, \ldots, 7)$ . 2 $P_{i},$ $P_{j}(i\geq$
$l_{i,j}$ . $l_{i,j}$ $\mu$ $\ell_{i,j}$ .
$\xi$ : (S9, $B_{9}$ ) $arrow(S_{9}’, B9’)$ 3 $P_{9},$ $P_{8)}$ P7 Cremona .
$B_{9}’$ $\xi(l_{8,7})$ 4 , $\xi(l_{9,7})$ 2 6
. $(S_{9}’, B_{9}’)$ 2.3 (16; 7; 0) . $\mathrm{a}$
$\xi\circ\mu$ : (S, $B$ ) $arrow(S_{9}’, B9’)$ 9 (-1)- $p_{8,7},$ $p_{9,7},$ $\ell_{9,8},$ $e_{6},$ $\ldots,$ $e_{1}$
: $\mu$ .
$(X, F)$ . $\varphi$ , -1 $\varphi$
section . section $\varphi$ (-1)-section .
2.10. $\varphi$ : $Xarrow \mathrm{P}^{1}$ Mordell-We $g\geq 6$ bielliptic
fibration . $\phi$ : $Sarrow \mathrm{P}^{1}$ 2.1 , $\varpi$ : $Xarrow S$
2 , $B$ $\varpi$ . $\varphi$ (-1)-section $\varpi$
$B$ $S$ (-1)- . $B$ $S$ (-1)-
$\varphi$ (-1)-section .
. $\delta$ $2\delta\sim B$ . $\varphi$





$\varphi$ (-1)-section . $\mathcal{E}.F=1$ $\mathcal{E}.K_{X}=-1$ , (2.12)
$\mathcal{E}.\varpi^{*}\delta=0$ . $\varpi_{*}\mathcal{E}$ $B$ $S$ (-1)- .
$B$ $S$ (-1)- $e$ . $\varpi$ $e$ ,
$\mathcal{E}_{1},$ $\mathcal{E}_{2}$
$\varpi^{*}e=\mathcal{E}_{1}+\mathcal{E}_{2}$ .
$e.K_{S}=-1$ (2.12) $F.(\mathcal{E}_{1}+\mathcal{E}_{2})=F.\varpi^{*}e=2$. $F.\mathcal{E}_{i}=1$ .
2.7, 2.10 , fibration :
2.11. Mordell-We bielliptic fibration ,
$\mathrm{A}\mathrm{a}$
(-1)- . $(16; g;n)$ .’ 16
$\mathrm{A}\mathrm{a}$
(-1)- , (18; 7) 18 . \sigma )
.
2.12. $\varphi$ : $X-\mathrm{P}^{1}$ $($ 16; $g).n$ ) (18; 7) fibration . $\phi$ : $Sarrow \mathrm{P}^{1}$
$\varpi$ : $Xarrow S$ 2.1 2 , $B$ $\varpi$ .
$\epsilon_{n}$ : (S, $B$ ) $arrow$ ( $S_{8,n},$ $B$8,n), $\epsilon$ : (S, $B$ ) $arrow(S_{9}, B9)$ , 2.8, 2.3
$(16; g;n),$ (18;7) ration
$\epsilon_{n}$ : $Xarrow X_{16},$ $\epsilon$ : $Xarrow X_{18}$ 2. $(-1)$-section
blow-down . 2.3 ,
$\pi$ : $X_{16}\sim S_{8,n}$ $\pi_{n}$ : $X_{18}arrow S_{9}$ $B_{8,n}$ $B_{9}$ 2
.




, Mordell-Weil $g\geq 6$ bielliptic fibration
.
$S_{9}=\mathrm{P}^{2}$ , $B_{9}$ 2.3 . $B_{9}$
, 6 blow-up $\sigma$ : (S3, $B_{3}$ ) $-(S_{9}, B_{9})$
$B_{3}$ . $\sigma$ : (S2, $B_{2}$ ) $arrow(S_{3}, B3)$ $S_{3}$ $P_{3}$ blow-up
. $S_{2}$ anti-canonical map $\psi$ : (S2, $B_{2}$ ) $arrow(Z, D)$ $Z\simeq \mathrm{P}^{2}$ 2
. $Z$ $\mathcal{L}$ . 3.1
. $\epsilon_{2}$ : (S, $B$ ) $arrow(S_{2}, B2)$ $\psi^{*}\mathcal{L}$ blow-up , $\Phi_{\mathcal{L}}$ $\Phi\psi*c$
3.1.
( $\mathcal{L}$ $\psi^{*}\mathcal{L}$ . $\phi$ : $Sarrow \mathrm{P}^{1}$ $S$ anti-canonical
Irlap, $\varpi$ : $Xarrow S$ $B$ 2 . fibration
$\varphi=\phi\circ\varpi$ : $Xarrow \mathrm{P}^{1}$ .
3.1. $\mathcal{L}$ fibration $\acute{\backslash }\rho$ : $Xarrow \mathrm{P}^{1}$ $g$
bielliptic fibration , Mordell-Weil . $(16; g;n)$
(18; 7) fibration .
. $\varphi$ : $Xarrow \mathrm{P}^{1}$ $S$ 2 , $\varphi$ $g$
bielliptic fibration , $K_{X}^{2}=-2g-2$ . $X$
Castelnuovo . $\varphi$
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, $\varphi$ (-1)-section . 1.4
$\varphi$ . , .
$\psi$ $A$ . $\mathcal{L}$ $A$ , $A$
, $\mathcal{L}$ $A$ 1 . 2
$\psi^{*}\mathcal{L}$ : $\phi$
.
$\mathcal{L}$ $D$ , $\mathcal{L}$ $D$ 1
. $S_{3}$ 3 $\mathrm{d}\mathrm{e}\mathrm{l}$ Pezzo $j$ $\mathrm{P}^{3}$ 3 . $\ovalbox{\tt\small REJECT}$
$v$ : (S3, $B_{3}$ ) $–arrow(Z, D)$ $\psi=v\circ\sigma$ : $\phi$
$B$ 1 .
$\varphi$ \mbox{\boldmath $\tau$} $\text{ ^{}J}\hslash\backslash ^{\backslash }$ .
4 Mordell-Weil
((18; 7) , (16; $g).n$ ) ) bielliptic fibration Mordell-Weil
. 2.12 .
$\varphi$ : $Xarrow \mathrm{P}^{1}$ (18; 7) fibration . 2.12 $\pi$ : $X_{18}arrow S_{9}$ 4
2 , $X_{18}$ $\mathrm{P}^{2}$ 7 blow-up
, $\pi$ $X_{18}$ anti-canonical map . blow-up $\eta$ : $X_{18}arrow X_{25}$ ,
$X_{25}\simeq \mathrm{P}^{2}$ , $E_{\mathrm{i}},$ $1\leq i\leq 7$ $\eta$ (-1)- $\epsilon$ .
$\phi,$ $\pi$ $S,$ $X_{18}$ anti-canonical map ,
.
4.1. $\varphi$ : $Xarrow \mathrm{P}^{1}$ (18; 7) fibration .
:
$\mathrm{N}\mathrm{S}(X)\simeq \mathbb{Z}$ ( $\eta\circ\epsilon$Y $\mathcal{O}_{X_{25}}(1)\oplus\oplus^{718}(\mathbb{Z}E_{i})\oplus\oplus(\mathbb{Z}\mathcal{E}_{i})$ ,
$i=1$ $i=1$
$F=9(\eta 0\epsilon$Y $\mathcal{O}_{X_{25}}(1)-3\sum_{i=1}^{7}E_{i}-\sum_{i=1}^{18}\mathcal{E}_{i}$ . (4.1)
$F.\mathcal{E}_{i}=1(i=1, \ldots 18)i$ , $\mathcal{E}_{i}$ $\varphi$ section . $\mathcal{E}_{18}$
(O) . $T_{18,7}^{-}\subset \mathrm{N}\mathrm{S}$ (X) $\mathcal{E}_{18}$ $F$
124
. 1.2 , Mordell-We $(J_{F}(K), \langle, \rangle)$ $T_{18,7}^{-}$ L18,7-”
. $L_{18,7}-$ .







. 4.1 . $F$ (4.1) , $(O)=\mathcal{E}_{18}$ .
4.1 $T_{18,7}[perp]$ :
$H_{1}=(\eta\circ\epsilon$Y $\mathcal{O}_{X_{25}}(1)-E_{1}-E_{2}-E_{3}$ ,
$H_{k}=E_{k-1}-E_{k}(k=2, \ldots, 7)$ , (4.2)
$\mathcal{H}_{\mathit{1}}=E_{7}-\mathcal{E}_{1}-\mathcal{E}_{2}-\mathcal{E}_{3}$ , $\mathcal{H}_{k}=\mathcal{E}_{k-1}-\mathcal{E}_{k}(k=\mathit{2}, \ldots, \mathit{1}7)$ .
, .
4.3. $\langle$ $H_{1},$ $\ldots,$ $H_{7},$ $F+(O)-$ E1, $H_{\mathit{2}},$ $\ldots,$ $\mathcal{H}_{\mathit{1}7}$ ) $\subset L_{18,7}-$
$E_{7}+A_{17}$ . 24 unimodular $L_{18,7}^{-}$
(cf. [2]or[3]).
$\varphi$ : $Xarrow \mathrm{P}^{1}$ $($ 16,$\cdot$ $g$ ; $n)$ fibration . 2.12 $B_{8,n}$ 2
$\pi_{n}$ : $X_{16}arrow S_{8,n}$ $pr$ : $S_{8,n}arrow \mathrm{P}^{1}$ conic
, :
4.4. 2.12 , . $d$ Hirzebruch





45. $g\geq 6$ . $(16; g;n)$ fibration Mordell-We $L_{16,g,n}^{-}$
$2g+10$ unimodular . $g$ 43 ,
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